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reduced or the depth of the slot would have to be reduced. In any case it would be difficult to 
make the recess any deeper than shown, since the diameter is so large. 

US 6017177 shows a screw with a TORX slot; several embodiments are shown. 
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ABSTRACT 

System comprising a screw and a tool (6) therefore, in which the screw head (1) with a 
slot (2), the slot (2) having, a first recess (3) with an approximately straight-walled cross section, 
and the tool being provided with an engagement section (16) that is complementary to the first 
recess (3). The slot has a second recess (1 1) at the bottom of the first recess (3), with a smaller 
diameter than that of the first recess (3), and the tool (6) is provided with a central point (17) that 
complements the second recess (1 1). The second recess (1 1) has a circular cross section and the 
central point (17) of the tool (6) has a circular cross section. 
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MARKED UP COPY OF CLAIMS 

3. System according to Claim 1 [ or 2], wherein the first recess (3) and the second recess 
(11) have substantially the same depth. 

6. [System]Screw according to Claim 4[ or 5], wherein the first recess (3) and the second 
recess (11) have substantially the same depth. 

9. Screw tool according to Claim 7[ or 8], wherein the central point (17) and the 
engagement section (16) have substantially the same length. 
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System comprising a screw and a tool therefor 

The present invention relates to a system comprising a screw and a tool; a screw 
constituting part of the system and a tool constituting part of the system, as stated in the 
preamble of Claim 1, 4 or 7. 



Screws are known to feature a number of differently shaped slots. The oldest screw slot 
is a straight slot that extends diametrically across the screw head. In order to screw such 
a screw, use is made of a screwdriver that has a flat front with a straight front edge. 

The straight slot has several well-known disadvantages. Therefore, new screw slots 
have been developed with a view to avoiding these disadvantages. Among these are the 
cross-slots, which mainly appear as Philips® slots and Pozidrive® slots. 



At the end of the 1960s, the Tone® slot appeared. This has been described in detail in 
NO 128968. In the axial direction, this screw slot has the general shape of a star with six 
points, where the points are slightly rounded. The walls of the slot that extend down into 
the screw head are straight. The tool has been designed to be complementary to the slot. 
The Torx® slot remedies many of the disadvantages that are associated with for 
instance cross-slots. For all that, the Torx® slot still has some serious disadvantages. 
Since the walls are straight, the slot depth will be limited, particularly in conical screw 
heads, or so-called countersunk heads. If the depth becomes too great, the walls of the 
screw head will become very thin at the bottom of the slot, and the screw head may 
easily break off in this area. 

Due to the depth limitation, the engagement between the tool and the slot will not be 
very good, and the tool may wobble as the screw is screwed in or out. The limited 
engagement between the tool and the screw also causes the screw to hang badly off the 
tool when the tool and the screw are held approximately horizontally. For craftsmen 
who have to screw a great number of screws, it is of great importance that the screw 
hangs on the tool until the screw has caught in the material into which it is being 
screwed. As the tool wears, its ability to retain the screw will worsen. 
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Often, magnetic screw bit holders are used in order to get the screw to sit/hang better on 
the too] (the bit). However, the bit may easily ride out of the slot if the direction at 
which the tool is kept deviates from the axial direction of the screw. The depth of the 
slot is small, and the bit and the slot have opposing tolerance limits within the standard 
of tolerance. Besides, not all screws are made of magnetic materials. 

Several attempts have been made at designing screw slots that alleviate the above- 
mentioned problem. 

A screw that features a slot with a polygonal cross section has been described in GB 
2329947. One embodiment shows a screw slot made up of three steps down into the 
screw head. The top step has the greatest cross sectional area, the next step a slightly 
smaller cross sectional area, and the lowest step has the smallest cross sectional area. 
All the steps have a polygonal cross section. The tool for operating this screw 
incorporates steps with different cross sectional areas, each step complementing a step 
in the cross section of the slot. 

A screw featuring a slot that, in principle, is identical to the above-mentioned slot has 
been described in GB 1 150382. However, this slot consists of only two steps. 

The above-mentioned screw slots have a number of serious disadvantages. As all the 
steps have been designed to transmit torsion, even a minor inaccuracy in the slot will 
result in a mismatch between the tool and one of the steps, thus making it difficult or 
impossible to insert the tool into the slot. Even if the tool fits in the slot, it may still be 
difficult to insert. The tool must be aligned very carefully with the screw slot, which 
obviously results in loss of time. 

The screw slot is of a complex design that may entail an increase in manufacturing 
costs. However, these manufacturing costs will still be minor compared with the cost of 
producing a tool as complex as that which is shown in the two above-mentioned 
publications. The cost of the tool is therefore unduly high. 
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EP 1039151 shows a TORX-screw with corresponding tool The screw has an ordinary 
TORX slot and a circular recess below this. This recess has the same diameter as the internal 
diameter of the TORX slot. The recess is very shallow. Even though it is said to prevent the 
screw from falling off the tool, this shallow recess have in fact very little effect. The screw 
5 shown has a cylindrical head. If the head was conical, the depth of the recess would have to 
be further reduced or the depth of the slot would have to be reduced. In any case it would be 
difficult to make the recess any deeper than shown, since the diameter is so large. 

US 6017177 shows a screw with a TORX slot, several embodiments are shown. However, the 
to TORX slot is situated at the bottom of a cavity. Below the TORX slot there is a recess. If the 
screw head had been conical very little room had been left for the recess. Consequently, this 
type of screw is limited to cylindrical heads only. 
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DE 4413782 shows a screw with a first, tapered step for transmission of torsion, the top 
of which has a circular or hexagonal cross section, and the bottom of which has a 
hexagonal cross section. Below this is a second, hexagonal step with straight walls. 

In addition to the fact that this system has several of the disadvantages that characterise 
the first two mentioned screw slots, such as the complexity and cost of the tools, the 
screw slot according to DE 4413782 has a further, considerable disadvantage. If, during 
operation, the tool is pulled fractionally away from the screw in the axial direction, the 
tool will disengage from the first tapered step. By so doing, all torsion will be 
transmitted through the second step alone. This step has a significantly smaller diameter 
than the first step, and the strain on the tool and the screw increases considerably. Thus, 
there is a risk of destroying the tool or "rounding" the hole. 

EP 257664 shows a cross-slotted screw head in which the upper step is a conventional 
cross-slot and the lower step is a polygon with straight walls. Both a conventional 
screwdriver for a cross-slotted screw and a specially adapted screwdriver may be used 
with this. This slot also has many of the above-mentioned disadvantages. The specially 
adapted screwdriver is complex and costly to produce. It also has that disadvantage 
which is common to all generally conical slots, which is that the screwdriver is inclined 
to move away from the screw in the axial direction. If this happens, the area of contact 
is reduced, and the strain on the slot and the screwdriver will increase. In particular, the 
strain on the lower, smaller diameter step will increase, and the tool or the screw may 
easily be damaged in this area. 

The object of the present invention is to provide a system consisting of a slotted screw 
and a tool, in which good contact is established between the screw and the tool, so as to 
enable the screw to be held on the tool without falling off, and in which good contact 
between the screw slot and the tool is achieved without the risk of a small axial 
movement of the tool away from the screw significantly increasing the risk of damage 
to the slot or the tool; in which is achieved a tool that is easy to produce and which does 
not entail significant cost increases, and in which it is possible to use a conventional, 
standard tool in a screw slot according to the present invention with the same effect as if 
it were used in a conventional, standard screw slot. 
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It is also an object of the present invention to achieve the above-mentioned object 
without weakening the walls of a conical screw head. 

According to the present invention, this is achieved by means of the characteristics that 
appear in the characterising clause of Claim 1, 4 or 7. 

The invention will now be described by way of an example of an embodiment, with 
reference to the accompanying figures, in which: 

Figure 1 shows a section through a front part of a tool according to the present 
invention, 

Figure 2 shows a section through a screw head with a slot according to the present 
invention, in which has been placed a tool according to the present invention, and 

Figure 3 is a plan view of a screw head with a slot according to the present invention. 

The example of an embodiment shows a screw head with a Torx® slot. However, the 
invention is not limited to this type of slot, and may easily be adapted to other types of 
slots that feature substantially straight walls. A plan view of a screw head 1 with a 
Torx® slot 2 is shown in figure 3. The slot 2 is a recess 3 in the screw head, shaped as a 
star with six points, and consisting of rounded points 4 that extend outwards from an 
imaginary circle 5. Depending on the direction of rotation, a tool 6 (see figures 1 and 2) 
will engage contacting surfaces 7 and 8 on one side or the other of each point 4. 

Figure 2 shows a section through screw head 1 . The recess 3, the walls 9 of which are 
approximately straight, extends down into the screw head 1. The cross section of the 
recess 3 retains the shape of a star with six points throughout the straight-walled part. 
The depth of the recess 3 is limited by the minimum allowable wall thickness 10 at the 
bottom of the recess 3. 
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The screw slot 2 according to the present invention comprises a further, central recess 
11 at the bottom of the six-pointed recess 3. This central recess 1 1 has a circular cross 
section and a significantly smaller diameter than recess 3. The walls 12 of the central 
recess 1 1 may be approximately straight, but are preferably slightly inclined so that the 
bottom 13 of the recess 1 1 has a diameter that is slightly smaller than that of the upper 
part 14 of the recess 1 1 . 

A downward sloping transition surface 15 is formed between the upper part 14 of the 
central recess 1 1 and the walls 9 of the six-pointed recess 3. 

The tool 6 has an engagement section 16 that is designed to engage the recess 3. The 
shape of the engagement section 16 complements the shape of the recess 3, but has a 
slightly smaller diameter than the recess 3, so as to allow it to be inserted into the recess 
3 without difficulties, in the same manner as for existing tool-slot combinations. 

The tool also has a central point 1 7 with a circular cross section. The diameter of the 
centre point 17 is slightly smaller than that of the central recess 1 1. A surface 18 
extends from the central point 17 to the engagement section 16. The angle of inclination 
Of the surface 18 is smaller than that of the transition surface 15. Thus, a space 19 is 
formed between the surfaces 15 and 18 when a tool 6 is inserted into the slot 2. The 
space 19 diverges towards the central point 1 7. This ensures that the tool engages the 
walls 9 of the recess 3 across the entire height of the recess 3, thereby ensuring 
maximum engagement between the engagement section 16 of the tool and the recess 3. 

Furthermore, in the case of screws that have undergone surface treatment, the diverging 
space 19 allows any excess coating to collect in the space 19 without obstructing the 
engagement between the tool and the slot. If no space 19 had been provided, coating 
residue would settle on the surface 15 and at the bottom 13 of the recess 1 1, and thereby 
prevent sufficient engagement between the tool 6 and the screw slot 2. 

The central point 17 and the recess 1 1 ensure longer-lasting, efficient engagement 
between the tool 6 and the slot, and allows the screw to remain on the tool without 
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falling off, through friction. The angular movement (wobbling) between the tool and the 
screw is also reduced considerably. 

The central point 17 may, as shown, have a length than is shorter than the height of the 
recess 3, so as to enable the engagement section 16 of the tool 6 to engage the recess 3 
before the central point 17 engages the recess 1 1 . The tool may however also have a 
central point 1 7 that is longer than the height of the recess 3, so as to enable the central 
point 17 to engage the recess 1 1 before the engagement section 16 engages the recess 3. 
This facilitates the insertion of the tool into the slot, as the central point 17 is inserted 
into the recess 3, possibly hits the sloping transition surface 15, and slides into the 
recess 1 1 . Thus, the tool need only be rotated about the central point 1 7 in order to bring 
the engagement section 16 into alignment with the recess 3. 

The screw slot does not preclude the use of a conventional tool without a central point 
17, but the advantages afforded by the central point 17 and the recess 1 1 will not be 
obtained. As such, screws featuring a slot according to the present invention may be 
produced without considering the types of tool available to craftsmen and others, as the 
recess 3 is of a conventional design, e.g. the Tone® type. 

A craftsman wishing to make use of the advantages of the slot may simply purchase a 
tool according to the present invention at a later date. 
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System comprising a screw and a tool (6) therefor, in which the screw has a screw head (1) 
with a top surface and a slot (2), the slot (2) having a first recess (3) adjoining the top surface, 
the slot (2) having an approximately straight-walled cross section, and the tool is provided 
with an engagement section (16) that is complimentary to the first recess (3), and where the 
slot has a second recess (1 1) at the bottom of the first recess (3), with a smaller diameter than 
that of the first recess (3), and the tool (6) is provided with a central point (17) that 
complements the second recess (1 1) , the recess (3) is shaped as a star with six points viewed 
in the axial direction of the screw, in accordance with the Torx® standard (e.g. ISO 10664), 
the second recess (1 1) has a circular cross section, and the central point (17) of the tool (6) 
has a circular cross section, wherein the screw comprises a transition surface 
(15) between the first (3) and second (1 1) recess, which extends to the second recess at a first 
angle, and the tool (6) comprises a surface (18) between the engagement section (16) and the 
central point (17), which extends to the central point (17) at a second angle, the first angle 
being steeper than the second angle, so that a space (19) is formed between the transition 
surface (15) and the surface (18) when the tool (6) is inserted into the slot (2), the space (19) 
diverging towards the central point (17). 

2. 

System according to Claim 1, wherein the diameter of the second recess (1 1) 
is substantially smaller than the diameter of the first recess (3). 

3. 

System according to Claim 1 or 2, wherein the first recess (3) and the second 
recess (11) have substantially the same depth. 

4. 

Screw constituting part of a system comprising the screw and a tool therefor, in which the 
screw has a screw head (1) with a top surface and a slot (2), the slot (2) having a first recess 
(3) adjoining the top surface, the slot (2) having an approximately straight-walled cross 
section, and in which the slot has a second recess (1 1) at the bottom of the first recess (3), 
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with a smaller diameter than that of the first recess (3), the recess (3) is shaped as a star with 
six points viewed in the axial direction of the screw, in accordance with the Torx® standard 
(e.g. ISO 10664), and the second recess (11) has a circular cross section, 
w herein the screw comprises a transition surface (15) between the first (3) and 
second (1 1) recess, which extends to the second recess (1 1) at an angle. 

5. 

Screw according to Claim 4, wherein the diameter of the second recess (1 1) 
is substantially smaller than the diameter of the first recess (3). 

6. 

System according to Claim 4 or 5, wherein the first recess (3) and the second 
recess (11) have substantially the same depth. 

7. 

Screw tool constituting part of a system comprising the tool and a screw, the tool is provided 
with an engagement section (16) and a central point (17), the engagement section (16) of the 
tool is shaped as a star with six points with substantially parallel walls, in accordance with the 
Torx® standard (e.g. ISO 10664), and the central point (17) has a circular cross section, 
w h e r e i n the tool comprises a surface (18) between the engagement section (16) 
and the central point (17), which extends to the central point (17) at an angle. 

8. 

Screw tool according to Claim 7, wherein the central point (17) has a 
substantially smaller diameter than the engagement section (16). 

9. 

Screw tool according to Claim 7 or 8, wherein the central point (17) and the 
engagement section (16) have substantially the same length. 
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